Introduction
Much attention has been focused on oxide electronics application such as MRAM, non-volatile FeRAM, HTS micro-wave filter and Josephson computer, etc. For this purpose, perovskite-related layered oxide films such as (La,Sr)MnO3, Bi4Ti3O12, YBCO and BSCCO, others, are used. These materials are multicomponent compounds and consist of such elements as La, Sr, Mn, Bi, Ti, Ca and Cu. Excess of one element over the stoichiometric composition of the film can easily segregate and make impurity-phase precipitates on the films surface. Such precipitates are a fatal problem working against high-performance of devices. In particular, this precipitate-problem is very important for ultra-thin films, sandwich-type structures and superlattices exhibiting through the stacked layers certain effects, (e.g. Josephson or magnetoresistance tunneling, other) and/or for integrated devices.
We report successful growth of high-quality thin films with clean and completely precipitate-free surface, suitable for device applications, by applying a new concept and method to the substrates.
Experimental and Results
Our concept consists in generation of artificial steps of controlled height and width, and desired shape on the substrate surface. If precipitates occur, they will be selectively gathered to the step edge where the free energy is lowest ( Fig. 1) . Using this new approach, we have successfully obtained by MOCVD precipitate-free high-quality Bi-2223 and Bi-2223/Bi-2212-superlattice thin films on (001) SrTiO3 substrates with artificial steps. In the Fig. 2 are presented BSCCO films grown on substrates with steps of 20 and 60 m width.
For a step width of 20 m, the surface is free of precipitates. For the step width of 60 m, within 10 m region from the step edge there are no precipitates, but the surface in the center of the step is with precipitates. It turns out that, in our case, the migration length of the atomic species involved in the growth process is of about 10 m. It is easy to understand that for a step-width equal to the double of the migration length (20 m) all precipitates will be gathered at the step edge.
As-obtained clean films have been further used to fabricate patterned intrinsic Josephson junctions. Properties of an intrinsic Josephson junction are presented in (Fig.  3) . 
Conclusions
A new concept for the controlled growth of high quality precipitate-free multicomponent thin films that are suitable for nanoelectronics devices and/or integrated structures, is proposed. Our approach has several important advantages such as: 1. It is a relatively simple method. 2. Universality: it is independent of the materials, substrates, deposition methods and applications. It can be easily applied for fabrication of devices based on other materials than superconductors. 3. It allows independent control of precipitate-segregation without changes in the growth conditions and quality of the films. 4. Steps can have any shape as long as "double migration rule" is applied. Term 'steps' does not necessarily conform with the classic definition. Domains delimited by scratches could also work. 5. It allows evaluation of migration properties that might be useful in the optimization process of the films. 6. All above advantages are working against the necessity of complex, sophisticated, expensive growth technologies and is removing some of the limitations in the design and fabrication of thin films growth for various applications. 7. Optimum growth conditions determined for the conventional substrates are the same as for the substrates with steps: this is advantageous in terms of time-and energy/materials-saving comparative to other methods requiring extra optimization experiments.
These advantages are expected to open new opportunities for the design and fabrication of devices.
Using this new approach we have successfully fabricated intrinsic Josephson Junctions based on HTS-BSCCO system.
